Background: With the advancement of antiretroviral therapy and improved life expectancy, women living with HIV/AIDS are enjoying a better sexual life. Yet, the consistent utilization of contraceptive in such patients is highly recommended. There is paucity of data regarding contraceptive use among HIV-positive and negative women in Ethiopia. The present study aimed at examining the use of contraceptives among HIV-positive and HIV-negative women in Ethiopia. Methods: A comparative cross-sectional study was conducted among HIV-positive and HIV-negative women attending family planning Clinic of Gondar university referral hospital between January 2016 and August 2017. Descriptive statistics were used to present categorical data and Pearson's chi-square test was done to examine differences in the utilization of contraceptives between HIV-positive and HIV-negative women. Kaplan Meier test was also carried out to determine the incidence of unintended pregnancy. A p-value of 0.05 was deemed significant with corresponding 95% confidence intervals. Results: A total of 894 participants consisting of 314 HIV-positive and 580 HIV-negative women were included in the study. The rate of previous unintended pregnancy was 280 (31.3%) in HIV-negative women and 115 (12.9%) in HIV-infected women. Women who routinely utilized contraceptives were more likely to avoid unintended pregnancy [log rank: 2.89, p < 0.05]. Unlike HIV-negative women (2.9%), HIV-positive (28.4%) women reported a higher rate of intrauterine device use. Male condom was used more commonly in HIV-infected women (26.7%) as compared to HIV negative (3.9%) women (p-value < 0.05). Conclusions: Intrauterine contraceptive device was reported to be the most commonly used contraceptive method in HIV patients. Further, unintended pregnancy was relatively common in women with low contraceptive practice. The use of dual contraceptives should be advocated for HIV-positive women so as to protect unintended pregnancy and curtail the transmission of HIV.
Background
Globally, 36.7 million people were living with HIV/ AIDS at the end of 2016 and 50% of all adults with HIV infection were women [1] . Approximately, 70% of HIV infected individuals are located in sub-Saharan Africa. In Ethiopia, an estimate number of 1.1 million people are supposed to live with HIV at the end of 2010 and the prevalence is higher in females (1.9%) than males (1.2%) [2] [3] [4] [5] .
According to the 2016 Ethiopia demographic and health survey report, one in every three currently married women used a method of contraception mostly modern methods [2] . In addition, nearly one fourth of the current users (23%) were on injectable contraceptive method; 8% were using long acting or permanent methods; and, 4% of them were utilizing condom [2, 6] .
HIV-infected women are at substantial risk of unintended pregnancy and other sexually transmitted infections (STIs). Hence, the recommended method of contraceptive is dual contraceptive method. Dual contraception is a utilization of one of the highly effective modern contraception coupled with condom to ensure protection from unintended pregnancy as well as STIs [9, 10] .
A 2010 study conducted in Zambia reported the rate of dual contraceptive use to be 17.7% among all clients living with HIV/AIDS [7] . A comparative study conducted in Uganda reported that as compared to HIV negative individuals, sexually active HIV infected young counter people are less likely to use contraception and condoms [8] that make them vulnerable for other sexually transmitted infections, unintended pregnancy and its complications.
One of the most effective approaches to prevent mother to child HIV transmission is decreasing the rate of unintended pregnancy [9] . Irrespective of HIV status unintended pregnancy and unprotected sexual intercourse causes a major morbidity and mortality. In contrast to HIV none infected women, HIV infected women should consider multiple conditions including, the risk of having severe form of other sexually transmitted infections, resistant strains of HIV and greater risk of morbidity and mortality during pregnancy as well as motherhood period. Furthermore, HIV infected individuals are at risk of transmitting HIV to their uninfected partners. [10] [11] [12] .
Irrespective of the HIV status of a woman, the inappropriate utilization of contraceptive leads to unintended pregnancy. All around the globe an estimated 80 million unintended pregnancies occur each year and the majority ended up in unsafe abortion [13, 14] . Unplanned pregnancy and unprotected sex may lead to many complications including but not limited to unsafe abortion, transmission of STIs, delayed or no prenatal care, poor maternal mental health, reduced quality of mother/child relationship, physical abuse and violence against women, poor developmental outcomes for children, increased risk of low birth weight as well as increased morbidity and mortality. The complications of unintended pregnancy were found to be significantly higher in HIV infected individuals [10] [11] [12] .
There is paucity of data regarding the use of contraceptives among HIV-positive and negative women in Ethiopia. Evaluating current contraceptive use will enable clinicians to properly select and allocate appropriate contraceptive for both HIV infected and non-infected mothers. The current study aimed to determine the pattern of contraceptive use among HIV-positive and HIV-negative women. In addition, we intended to estimate unintended pregnancy in the set-up. It intends to help policymakers, service providers and program coordinators in Ethiopia to identify the difference that being HIV infected imposes on the choice of contraceptive methods as such evidence is an essential part to improve the reproductive health service delivery to HIV positive individuals.
Methods

Study design and setting
A comparative cross-sectional study was conducted to assess pattern of contraceptive use among HIV positive and HIV negative women attending family planning Clinic of Gondar university referral hospital (GURH), Northwest Ethiopia from January 2016 to August 2017. GURH is a teaching and referral hospital with more than 1000 beds and a range of specialties including internal medicine, pediatrics, surgery, gynecology, psychiatry, HIV/AIDS care and outpatient clinics.
Study population and sampling technique
Sample size was determined using single population proportion formula considering the following assumptions: prevalence of unplanned pregnancy = 34% [21] , confidence level of 95%, and a 5% degree of precision. Taking non-respondent rate = 10%, the final minimum sample size was 378. A convenience sample of HIV-negative and HIV-positive women who visited the family planning clinic of GURH during the study period was included in the study. Women who were unable to give the required information due to serious illness were excluded.
Data collection procedure
Data was collected using an interviewer administered questionnaire. The data collection tool was created by modifying items from previously used instruments regarding contraceptive use among HIV-positive and HIV-negative women [7] . All items were thoroughly reviewed for relevance and content validity by a team of experts. The survey instrument was further validated by pre-testing on 20 participants who were not included in the final analysis. After the pretest, appropriate modifications were taken to the final questionnaire.
Data analysis
Data were entered into and analyzed using Statistical Package for the Social Sciences (SPSS) software version 21.0 for windows. Descriptive data was presented as mean, standard deviation and percentages. Pearson's chi-square test was used to examine the differences in contraceptive use between the study groups. Kaplan Meier test was carried out to examine the incidence of unintended pregnancy. A p-value of 0.05 was deemed significant with a corresponding 95% confidence interval (CI).
Ethical considerations
This study was approved by the Institutional review board of University of Gondar. Informed written consent was obtained from each participant before starting the interview and participants were also told their right to stop the interview at anytime. The participants were also told that participation is based on their willingness. The obtained information was kept anonymous and recorded in such a way that the respondent could never be known.
Results
Socio demographic and clinical characteristics of participants
A total of 894 women were approached for the study that consist of 314 HIV-positive and 580 HIV-negative women. All of the invited women responded for the interview. The mean age of participants was 35 ± 3.21 years for HIV positive women and 33 ± 4.33 years for HIV-negative women. Nearly half of the respondents (49.7%) were urban residents and one third of the participants (32.5%) never went to school in both groups. Detailed socio-demographic characteristics of participants are presented in Table 1 . (Table 2) .
HIV and HAART characteristics of HIV positive women
From a total of 314 HIV infected women, 153 (48.7%) were one HAART with a mean duration of HAART use of 10 ± 2.34 months. The mean duration of time since the diagnosis of HIV/AIDS was 2.7 ± 1.21 with a mean CD4 count of 692 ± 102.4 cells/m 3 . Approximately, three fourth 229 (73%) of women know the sero-status of their current partner and 233(74.2%) had disclosed their HIV status to their partner. Around 107 (34.1%) of clients had experienced stigmatization at least once in their life since acquisition of HIV (Table 3) .
Contraceptive method utilization
Intrauterine contraceptive device (IUCD) was reported to be used in 28.4% of HIV patients as compared to only 2.9% among HIV negative clients. Male condom was used more frequently in HIV patients (26.7%) as compared to HIV negative women (3.9%). Around 6.4% of HIV-positive women used dual contraceptive methods. Nearly a half of HIV-negative clients (50.1%) used injectable contraceptive method as compared to 25.8% of HIV positive women ( Table 4) .
The effect of contraceptive use on the rate of unintended pregnancy When women are followed for a mean period of three years for the trend of their past contraceptive use, those who routinely utilize contraceptive tended to avoid unintended pregnancy, [log rank: 2.89, p -value < 0.05]. (Fig. 1) .
Discussion
Evaluation of contraceptive use among HIV sero-positive patients is essential so as to achieve effective control of unintended pregnancy and mother to child transmission of the retrovirus. Unintended pregnancy remained a major problem in developing nations particularly among HIV-positive women [4] . The current study aimed to compare the pattern of contraceptive use among HIV-positive and negative women.
In the present study, the use of at least one method of contraception was reported to be higher both in HIV infected 93.63% and HIV negative women (73.1%). However, previous studies reported low rate of contraceptive use in the same set-up. This discrepancy might be due to the changing attitude of clients towards family planning and the decline of risk of HIV transmission through interventions at antenatal care units and HIV follow-up clinics. Comparative study has been obtained from Addis Ababa, Ethiopia, in which about three-fourth of HIV infected women and nearly two-third of HIV non-infected women utilize contraceptive [15] . Contraceptive use was reported to be 34 and 59% among HIV-positive and negative individuals respectively among Ugandan population respectively [8] . Whereas, 42.6% of HIV -infected women were found to utilize a contraception method in Ghanaian society [16] . Our study revealed that, HIV positive patients usually utilized Intrauterine contraceptive device (IUCD) as compared to HIV negative clients who instead preferred hormonal contraceptives.. This might be due to the fact that hormonal contraceptives are expected to have untoward possible pharmacokinetic interactions between antiretroviral drugs which directs the preference to intrauterine device and condom use for HIV-positive clients on HAART [17] . In addition, the proportion of male condom use was significantly higher among HIV-positive women 84(26.7%) than HIV-negative ladies 23(3.9%). This finding is consistent with a study conducted in Malawi [18] . Condom is supposed to play dual purpose to protect both unintended pregnancy and STI. HIV-positive couples are advised to use this backup method as long as they decide to have sexual intercourse which by far increases the rate of utilization of condom as compared to HIV-negative mothers.
The utilization of dual contraceptive methods found to be frequently observed among HIV-positive patients. None of the respondents reported dual contraceptive use in the HIV non-infected group. The parallel application of condom use along with other methods is warranted to reduce the risk of unwanted pregnancy, transmission of HIV to a non-infected couple, to minimize transmission of drug resistant virus to an individual with HIV infection [19, 20] . Although, all HIV infected women are expected to use dual protection, the current study revealed that only limited number of patients (6.4%) applied dual contraception. Only small number of respondents (17.7%) reported dual method use in Zambia [7] . Poor utilization of dual contraception might contribute for higher incidence of STI in the sero-positive group 101(32.2%) versus 49(8.4%), in HIV negative clients. Further, under utilization of combination of methods could be due to high level of illiteracy 102(32.5%) of participants. A hospital based cross-sectional study also stated that low educational status was found to be associated with inadequate use of contraceptives among sexually active HIV positive individuals in the same set-up. This study also illustrated that women who had unintended pregnancy used contraceptive methods occasionally. Even though Ethiopia has a promising achievement on contraceptive coverage, it is still difficult to control unintended pregnancies. This might be due to the lack persistence with the modern contraception. In addition, the low literacy and the high level of unemployment complicate the odds of unintended pregnancy in developing countries.
Limitations
In general, the present study provided a comparative evidence regarding the pattern of contraceptive use among HIV-infected and non-infected women. However, its findings are only interpreted in the light of the following limitations. First of all the study is limited to single center and qualitative data on the reasons to choose a certain type of contraceptive is not included. Therefore, we recommend a multicenter study including large number of subjects and mixed type of study design to incorporate qualitative aspects. Further, the present study also highlighted that significant number of patients were not on HARRT. The reason for low consumption of the HARRT should be investigated.
Conclusion
Intrauterine contraceptive device was reported to be the most commonly used contraceptive method in HIV patients as compared to HIV negative counter parts. Male condom use was found to be higher among HIV positive patients as compared to HIV negative women. Nearly, one-half of HIV negative clients use injectable contraceptive methods as compared to around a quarter in the HIV positive women. Further, unintended pregnancy was relatively common in women with low contraceptive practice. The use of dual contraceptives condom use in particular, should be advocated for HIV-positive women so as to protect unintended pregnancy, HIV transmission to partner, other strain and sub type HIV infections. Education and Communication campaigns should be strengthened in the community about reproductive health services in general and family planning services in particular. Access to quality contraceptive methods should be scaled up in community. 
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